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(71) We, Zhlant, Gazutt, a Societ6 
Anonyme organised irnder the French 
Law5» of Chemin Chaweaii, 03108 — 
Montlucon, France, do hereby declare the 
invwition for which we pray that a pastenit 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement : — 

'The present invention relates to a drum 
for making tyres with radial ply carcasses. 

Drums are known for manufacturing 
rad5al ply tyre csarcasses which have a 
cylindrical surface on to which an elastic 
waM is applied which supports the radiai 
plies of the carcass the drums being 
provided with means intended to progres- 
sively change the cylindrical surface into a 
toroidal surface corresponding to the inner 
surface of tht tyre to •be made by a gra- 
dual mechanical spreading out of the sur- 
face. 

It is known to provide a drum for mak- 
ing tyres with radial ply carcasses of the 
type comprising a hollow shaft, two an- 
nular supports slidable on the hollow shaft, 
a Totatable threaded shaft mounted in the 
hollow shaft and having two screw threads 
of equal but opposite pitch, two nuts 
threaded respectively on to the screw 
threads of the threaded shaft and linked 
respectively to the sHdafele annular sup- 
ports by connecting pieces slidable ui axM 
silots formed in the hoHow shaft, curved 
taping segments circunnferentxally dis- 
tributed aibout the hollow shaft, a segment 
carrier for each shaping segment, a plural- 
ity of pairs of simiiar arms, equal in num- 
ber to the number of segment carriers and 
ciroumferemially distrJibuted around the 
hollow shaft, the arms of oach pair ex- 
tending substantially radially and being 
pivotally connected one to the other on a 
common pivot slida!bly mounted in a radi- 
ally extending reotilinear slot m an associ- 



ated segpient carrier, the arms of each pair 
being pdYotolly connected at their ladiajly 
inner ends respectively on<to the slitfeble 
aainuilar supponts and at their radi- 
ally outer ends onto the associated segment 50 
carrier respeoti-vely by means of rods 
slidable in axially extending slots of the 
carrier, and a tubular elastic membrane 
covering all the segments. 

The invention provides a drum for mak- 55 
ing tyres with radial ply carcasses of the 
type comprising a hollow shaft, two an- 
nular supports slidable on the hollow shaft, 
a rotatable threaded shaft mounted in the 
hollow shaft and heaving two screw threads ^0 
of equal but opposite pitch, two nuts 
threaded respectively on to the screw 
threads of the threaded shaft and linked 
respectively to the slidable annular sup- 
ports by connecting pieces slidable in ax'ial 65 
slots formed in the hollow shaft, curved 
shaping segments circumferentially dis- 
tributed abQut the hollow shaft, a segment 
carrier for each shaping segment, a plural- 
ity of pairs of similar arms, equal in num- 70 
ber to the number of segment carriers and 
circumferentially distributed around the 
hollow shaft the arms of each pair ex- 
tending substantially radially and being 
plvo4)ajl:ly connected one to the other on a 75 
common pivot slidably mounted on a radi- 
ally extending recti'linear slot in an as- 
sociated segment carrier, the arn^ of each 
pair being pivotally connected at their radi- 
ally inner ends respectively on to the 80 
slid-able annular supports and at their radi- 
ally outer ends on to the assotoiated seg- 
ment cairrier respectively by mean's of rods 
slidable in axiiadly extending slots of the 
carrier, and a tubular eJastic membrane 85 
covering all the segments, wherein the seg- 
ments are each provided with alternate 
axially extending projections and in- 
dentatitons shaiped so that when the pairs 
of siraafer arms are in a radially dontracted 90 
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position the said projections and in- 
dentations on adjacenit segmemte in- 
terdigfitate with one another. 
Preferably each of tiie segment is made 
5 up of a central part fixed in a detachaible 
manner on the associated segmerLt carrier, 
and two lateral extensions, which are con- 
nected respectivdy to tiie edges of the cen- 
tral pant of the segment so that tfcey are 

10 aible to pivot freely bx axaal planes, the 
edges of eaoh segment carrier presenting 
abutment surfaices to finrit the- pivodng 
movemenrts of the lateral extensions 
towards one another in the fully radially 

15 expanded poskion of the drum. Che outer 
face of die central part of ea^h segment 
and fte lateral extensions having the same 
profile as that of the inner sunPaice of the 
tyre tb be shaped when ^^he said extensions 

20 ^ut against the edges of the associating 
segment carrier. 

Preferably the drum comprises in ad- 
dition two annular members slidably 
mounted on tiie hollow shaft and arranged 

25 on respective sides of the slidable annular 
supporte, two bead clamping devices car- 
ried respectively by the annular membere, 
each bead clamping device consisting of 
several radially movable bead clamps, cir- 

30 cuinferentially distributed aroimd the as- 
sociated annular member, two devices en- 
abling materials used in the making of the 
tyre to be turned over around bead core 
assemblies held by Che bead clamping de- 

35 vices, each turning device being carried re- 
spectively by one of the two annular mem- 
bers and consisting of several elements cir- 
cumfereatiaJly distributed around the as- 
sociated annular member and each beiing 

40 pivotable around an axis substantially 
parallel to a plane through the centre of 
the drum and normal to the axis thereof, 
each of tiie turning devices having at least 
one pivoting element comprising a pivoting 

45 arm connected at one end on to an as- 
soc^ed annular member and made up of 
several ftexFl^e sitrips fixed at one end at a 
common point on to the associated • bead 
clamp and at an oppo^te end at respective 

50 points spaced along the pivoting element 
The invention will now be described 
further by way of example with reference 
to the accompanying drawings in wliich : 
Figure 1 is a view in axial cross-section 

55 of the drum showing, in the lower T>art of 
t'he figure, the said drum 'in a radiailly con- 
traicted position and in the upper pant of 
the figure, the drum in a fully radially ex- 
panded position, and 

60 Figure 2 is a partial view to a larger 
scale than that in figure 1 showing only 
some of the segments and l!heir contrx>l 
arms, in said radially oontracted position in 
the dower pait of the figure and in said 

d5 fuJly radiaJly expanded position in the 



upper part. 

The tyre making drum shown in figure I 
compi5ses a hollow shaft 1 on whidh can 
slide two annular supports 2a controlling 
several pairs of similar arms S wiiSch cross 70 
paoh other while supporting the curved 
pre-t^aping segments 4 which are dis- 
tributed regularly and circumferentBaHy 
around the drum and covered with an 
elasJtic tJubular membrane 5, 75 

A rotatahle, threaded shaft 6 mounted in 
the hollow sha^t 1 and having two screw 
threatfings of equal but opposite pitch, sy- 
metrically arranged in relation to the me- 
dian transverse plane XX of the drum, oo- 80 
operaites with two nuts 2b which- are con- 
nected respectively to the supports 2a by 
the intermediate means of connecting 
pdeces 2c which can slide in axM slots la 
formed in the hollow shaft 1. Means (not 85 
shown) are provided to drive the screw 6 
selecdvely in one or the otiier direction of 
rotattion. Thus every rotation movement of 
the screw 6 compels the supports 2a to 
slide in opposite directions symmetrically 90 
on either side of the median transverse 
plane XX of the drum. 

The drum consists in addition of two 
bead-clamping devices 7 which can be 
selectively moved towards or aw^y from 95 
the drum's median transverse plane XX in 
syaohronism with the movements of the 
two supports 2a. Each bead-claniping de- 
vice 7 contsists of several bead-clamps la 
radially movable and circumferenfially dis-r .100 
tribuited around the drum. The edges of 
the tubular elastic membrane 5 are re- 
spectively fixed to .the bead-clamps la of 
the two bead-clamping devices 7. 

^ The paiirs of arms 3 are circumferential! y 105 
disposed around the axis of the drum and 
the two arms of each pair are connected at 
one end respectively onto the supports 2a 
and at their other end on a segment-carrier * 
8 by means of rods 11 whidi are con- 110 
nected to rollers which can slide in slots 12 
extending longitudinally hi the associaited 
segment-carrier 8, and symmetrically 
arranged in relation to the median trans- 
verse plane XX of the drum. Each pair of 115 
arms 3 is acJS'ociaited with a segment-carrier 
8, and each segment-carrier 8 is associated 
with a curved shaping segfment 4. In ad- 
dition the arms 3 of each pair of arms are 
pivofcEubly connected to each other by means 120 
of a common pivot 9 slidably mounted in 
a rectrTinear slot 10 exstending radially in 
the assooraited segment-carrier 8. Thus, the 
segment-carriers 8 and the associated seg- 
ments 4 can be selectively and radially 125 
moved outvirardly or inwardly by the action 
of the arms 3 when the two arms of each 
pair are selectively brought together or 
moved apart from one another by the sup- 
ports 2a moved by the screw 6. 130 
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Each curved shaping segment 4 cam- 
prises a central part 4a fixed in a de- 
tachable manner onto the aasodated seg- 
meat-carrier 8 and two lateral extensions 
5 4b which are connected respectively at the 
ends of the central part 4a of the segment 
by means of rods 4c in such a way as to 
be aible to pivot freely in planes passing 
Ifcrough the axis of the drum. As the 

10 upper part of figure I shows, the ends of 
each segment-carrier 8 constitute abutment 
surfaces in order to limit Che pivoting 
movements of -the laiteral extensions 4b ^ one 
tovmrds the other and towards the drum's. 

15 median transverse plane XX in the Jatter*s 
ftiHy radially expanded position. In ad- 
dition, as is also shown in the upper part 
of figure 1, in the drum's fully radially ex- 
panded position, the outer face of central 

20 part 4a of eaich segment 4 and of the 
lateral extensions 4b has the same profile 
as that of the inner surface of the tyre to be 
shaped when the said lateral e»tenaions 4b 
abut against the edges of the associated 

25 carrier 8. When the supports 2a and the 
bead-clamping devices 7 are at their most 
separated position, as is shown in the 
low&r part of figure 1, the elastic tubular 
membrane 5, wMch ihas a mediaji bead 13 

30 fitted in notches of the various segments 4 
in the drum's median transverse plane XX. 
is stretched between the bead-clamping de- 
vices 7 so as to make a cylindrical surface. 
However, when the arms 3. moved by the 

35 bed plates 2a. are brought towards each 
other and towards the drum's median 
transverse plane XX, the segment carriers 8 
are radially displaced outwardly moving 
the segments 4 with them until the lateral 

40 extensions 4b of these segments abut 
against the edges of the segment-carriers 8. 
as is shown in the upper part of figure 1. 
At this moment, the elastic tubular mem- 
brane 5 takes on the shape of the exterior 

45 profile of the sectors 4, which profile cor- 
responds exactly to that which it. is desired 
is given to tbe interior surface of the tyre 
to be made. 
In order that the elastic tubtrlar mem- 

50 brane 5 is sufficiently supported, in both 
the fully radially expanded and contracted 
positions of the drum, the central part 4a 
and the lateral extensfions 4b of each of 
the segments 4 is provided with alternate 

55 axially-extending projections and in- 
dentations shaped so that when the pairs 
of similar arms 3 are in a radially con- 
tracted position the said projections and 
indentations on adjacent segments, in- 

oO terdigitate with one another as siiown in 
Figure 2. The interdigitation does not allow 
any gaps between the segments 4, the effect 
of which would be for the elastic tubular 
membrane 5 to be insufficiently supported 

65 with the consequent risk of uneveness in 



the imterior surfaces of the tyre m the 
process of shaping. 

Such an arrangement is most particularly 
useful in the manufacture and shaping of 
tyres with a mefal radial carcass. 70 

In fact, the toroidal form in the curved 
position of «the drum makes a rigid pres- 
sure surface and one which will not lose 
its shape. The pressure simface al'Jows the 
oonsitituent eilemenits of the outer cover 75 
of the tyjpe (to be assembled in ideal 
conditions. The zig zag form of the 
lateral edges of the segments 4 ensures the 
desired continuity. Notably, each stranded 
wire of the carcass is supported by a series 80 
of pressure points each distanced, at the 
most, by half the spacing distance of a 
projection along the wire. 

In the radially contracted position of the 
drum, as is shown in the lower part of 85 
figure 2, the projections of each <rf the seg- 
ments 4 are substantially in contact with 
indentations of neighbouring segmejiits 
along their entire length, whilst in the fully 
radially expanded position of the drum, as 90 
is shown in the upper part of figure 2, only 
the tips of the projections of the central 
part 4a of each segment or of its ex- 
tensions 4b interdigitate with the tips of 
the projections of the central part or of the 95 
extensions of tihe neighbouring segmenfe 4. 
No radial plane exists which does not al- 
ternately meet at least the tips of a single 
segment or of two contiguous sectors. 

The bead-clamping devices 7 are carried, 100 
in self known manner,, respectively by two 
ainnular members 14 which are slidaWy 
mounted on the hollow shaft 1 and are 
arranged on either side of the two shdable 
supports 2a. Each annular member 14 105 
comprises a complex jack body 15 in 
which are arranged three annular co-axaal 
chambers. The first of the three chambers, 
beginning at the axis of the drum, houses 
the head of an annular piston 16, the rod 110 
of which is rigidly fixed to the hollow 
shaft 1, The second annular chamber 
houses three annular pistons 17, 18 and 19. 
The piston 19. whose rod is turned 
towards the drum's median transveise 115 
plane XX, controls the radiaJ movemenils of 
the various bead-clamips 7a of the bead- 
clamping device 7, carried by the same an- 
nular member 14, by the intermediate 
means of pivoting bell crank levers 20. The 120 
third annular chamber houses an annular 
piston 21. whose rod, turned towards the 
drum's median transverse plane XX, con- 
trols the pivoting movements oip a turning 
device 22 allowing the maAeriaJs in the 125 
making of the tyre to be turned over 
around bead core assemblies held by the 
bead-clamping device 7. The supply of 
con^ressed fluid, preferably compressed 
air, in one or tiie other of the two cham- 130 
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bers defined by tbe fbced annular pdston 16 
in rtlie fkst aiuiulatr ohamber inside the 
complex jack body 15 controls the 
movements of the member 14 towards the 
5 median transve'iise plane XX or in the direc- 
tion away from this plane. 

The symmetry of movement of the two 
annular members 14 in relation to the me- 
dian: transverse piane XX is ensured, in se3f 
10 known manner, by two racks (not shown) 
which are each rigidly fixed to a respective 
member 14 so as to extend parallel to the 
hollow shaft 1» and which mesh with a pin- 
ion (not shcjwn) which is freely roitataibly 
15 mounted on a rod fixed transversely onito 
the hol'low shafit 

As is shown in figure 1, the end of each 
annular member 14 which is -turned 
towards the drum's median transverse 
20 plane XX carries the bead-clamping device 
7. Each bead-clamp la of the bead-clamp- 
ing device 7 is mounted radially movable 
in relation to the annular member 14 by 
means of a rod lb slidable in a respective 
25 hole 14a radially cut in the end of the an- 
nular member 14." Each bead-clamp la is 
controlled by a respective bell crank lever 
20 pivotally mounted on the annular mem- 
ber 14 by means of .a rod 23. One of the 
30 two arms of each bell crank lever 20 is 
engaged in a notch cut in the end of the 
rod of the annular piston 19» while the 
other arm of each crank lever 20 is en- 
gaged in a notch in the slidable rod lb of 
35 the associated bead-clamp la. Each bead- 
clamp la is also associated with another 
rod ic which ensures its guidance. 

Each of the two turning devices 22 car- 
ried respectively by the annular membere 
40 14 compFisss several anns 24, spaced 
CL^rcumferenitisilly around the drum and 
pivoitaUy mounited; at one end on the 
comsplex jack body 15 by means of 
rods 25. At its end nearest to its point 
45 of connection, each arm 24 is formed into 
a toothed sector 26 which meshes with a 
rack 27 cut on the rod of the piston 21 
housed in the third aimular chamber of the 
complex jack body 15. 'Hius, the supply of 
50 compressed fluid, preferably of compressed 
air, in one or the other of the two cham- 
hers defined by the piston 21 in the third 
annular chamber controls the pivoting 
moveanenits of the arms 24 between the 
55 position shown in the lower part of figure 
1 and the position shown in the upper part 
of the same figure. Several short levers 28 
are connected to eadi arm 24 at points 
spaced along the l>ai!itcn Bach arm 24 is as- 
60 scciated with several flexible strips 29, 
which are fixed at one end to a common 
point on tJie corresponding bead-clamp la 
and are connected at their other end re- 
spectively to the short levers 28. Thus in 
65 the radially contracted position of the 



drum, as is shown in* the lower part of ^ 
figure 1, each arm 24" and the short levers 
28 are aligned parallel to the axis of the 
darum and .the strips 29 superpose each ^ 
other and the arms 24 in this alignment. 70 
At ithe beginning of the expanding 
movement of the drum towzurds the posi- 
tion for shaping the tyre, as is shown in 
the upper part of figure 1, small levers 30 
elasticailly push the parts of the flexible 75 
strips 29 which are next to the ends fixed 
in the bead-clamx» la towards the median 
transverse plane XX and outwardly in rela- 
tion to liie axis of the drum. In the course 
of the exspandir^ movement the aotion 80 
of the different flexible strips 29 is super- 
posed in the region of the tyre closest to 
the bead, a region which is where the ef- 
fort necessary for building the tyre is the 
most important. 
WHAT WE CLAIMIS: — 
1. A drum for making tyres with radial 
ply carcasses of the type comprising a hol- 
low shaft, two annular supports slidable on 
the hollow shaft, a rotatable threaded shaft 90 
mounted in the hollow shaft and hwing 
two 'screw threads of equal but opposite 
pkcJi, two nuts threaded respectively on to 
the screw threads of the threaded shaft 
and linked respectively to the slidable an- 95 
nular supports by connecting pieces 
slidable in. axial slots formed in the hollow 
' shaiSt^. ciirved shaping segments cir- 
cumferentially distributed about the hollow- 
shaft, a segment carrier for each shaping 100 
segment, a plurality of pairs of similar 
arms, equal in number to the number of 
segment carriers and circumferentially dis- 
tributed around the hollow shaft the arms 
of e-ach pair extending substantially radi- *05 
ally and being pivotally connected one to 
the other on a common pivot slidebly 
mounted in a radially extending rectilinear 
slot in an associated segment carrier, the 
arms of eaoh pair being pivotaliy con- 110 
nected ait their radially inner ends re- 
spectively on to the slidable annular sup- ' 
ports and at their radially outer ends on to 
the associated segment carrier respectively 
by means of rods . slidable in axially ex- 115 
tending slots of the carrier, and a tubulaa: 
elastic membrane covering all the seg^ 
ments, wherein die segments are each 
piovided with altemaite axially extending 
projections and indentations shaped so that 120 
when the pairs of similar arms are in a 
radially contracted position the said, projeo- 
lions and indentations on adjacent seg- 
ments interdigitate with one another, 

2. A drum as claimed in claim 1 in 125 
which each of the scgmentB is made up of a 
central part fixed in a detachable manner 
on the associated segment carrier, and two 
lateral extensions, which are connected re- 
spectively to the edges of the central part 130 
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of the segment so that they are able to 
pivot freely in axial plaaies» die edges of 
each segmeuit caicrier pres&nling abu-tmeoit 
surfaces to limit the pivoting movemeats of 

5 the lateml extensions towards one another 
in the fully radially expanded position of 
the^ drum, fiie outer face of the central part 
of each segment and its lateral extensions 
ha^wog the same pmSile as ithat of the 

10 .inner surfa:oe of the tyre to be shaped 
when the said extensions abut against the 
edges of die associating segment carrier. 

3. A drum, as claimed in daim i or 
claim 2 comprising in additbn two annular 

15 members slidably mounted on the hoHow 
shaft and arranged on respective sides of 
the slldable annular supports, tnvo bead 
olampang devices carried respectively by 
the annular members, each bead clamping 

20 device consisting of several radially 
movable bead clamps, curcumferentially 
distributed around the associated annular 
mender, two devices enabling maiterials 
used in the making of the tyre to be 

25 .turned OYor aroomd bead core asseml^ies 



held by the bead clamping devices, eaidi 
turning device being carried respectively by 
one of the Iwo annular members and con- 
sisting of several elements circumferentially 30 
disftrJfcutedi around the assocaaied annular 
member and each being pivotable around 
an axis sisb&tanitisalSy paralM to a plane 
through the centre of the drum and normal 
to the axas thereof, each of the turning de- 
vices havmg at least one pivoting element 
comprising a pivoting 'arm connected at 
one end on to an associated annular mem- 
ber and made up of severad flexible strips 
fixed at one end at a common point on to 
(he associated bead damp and ait an op> 
porfte end at respective points spaced 
along "the pivoting element. 

4. A drum for making tyres with radial 
ply caircasses substantially as herein de« 
scribed with, reference to and as illustrated 
in the accompanying drav^ings. 

E. N, LEWIS & TAYLOR, 
144 New Walk, 
Leicester, LEI 7JA. 
Agents for the Applicants. 
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